The calcium-binding protein p54/NEFA is a novel luminal resident of medial Golgi cisternae that traffics independently of mannosidase II.
A new Golgi resident, p54, has been demonstrated in several eukaryotic species and in multiple organs. Based on Triton X-114 partition, carbonate extraction and trypsin protection assays, p54 behaved as an extrinsic membrane protein, facing the luminal compartment. p54 was purified by two-dimensional electrophoresis and identified by matrix-assisted laser desorption ionization/time-of-flight (MALDI-TOF) mass spectrometry as NEFA, a calcium-binding protein (Barnikol-Watanabe et al., 1994, Biol. Chem. Hoppe Seyler, 375, 497-512). By immunofluorescence, p54/NEFA essentially colocalized with the medial Golgi marker mannosidase II, and did not overlap with the cis-Golgi marker p58, nor with the trans-Golgi network (TGN) marker TGN38. By immuno-electron microscopy, p54/NEFA localized in the medial cisternae and in Golgi-associated vesicles. p54/NEFA remained associated with mannosidase II despite Golgi disruption by nocodazole, caffeine, or, to some extent, potassium depletion (a new procedure to induce Golgi disassembly), but the two markers rapidly dissociated upon brefeldin A treatment and at metaphase, and reassociated upon drug removal and at the end of anaphase. Since p54/NEFA is a peripheral luminal membrane constituent, its distinct trafficking from the transmembrane marker mannosidase II suggests a novel Golgi retention mechanism, by strong association of this soluble protein with another integral transmembrane resident.